Forty-five patients undergoing circumcision were allocated randomly to one of three study groups to compare topical analgesia with dorsal nerve block using the midline or lateral approach. Pain scores, side effects and analgesic requirements were recorded after surgery. Patients who received topical analgesia required significantly more fentanyl and had higher pain scores at the 15-min observation period after operation. Fentanyl requirements and pain scores were similar in patients who received a dorsal nerve block using either the midline or lateral approach. The incidence of side effects after surgery was similar in all three groups. (Br.
Pain is a common sequela of circumcision in all age groups. Several techniques of pain relief including caudal block [1, 2] , parenteral opioids [3, 4] , block of the dorsal nerve of the penis [5, 6] , subcutaneous ring block [7] and topical analgesia have been described [4] . Topical analgesia has been show to be an effective and easy method of providing analgesia after circumcision [4] . It has been our clinical impression that topical analgesia is not as effective as dorsal nerve block of the penis.
Two approaches to the dorsal nerve of the penis have been described; the first a midline approach using a single injection of local anaesthetic [5] and the second a lateral approach with local anaesthetic injected a two sites at the base of the penis [8] . The lateral approach involves two injections, but as the dorsal veins lie in the midline, the risk of puncturing them and subsequent haematoma formation may be higher with the midline approach.
The purpose of this study was to evaluate and compare the techniques of topical analgesia using lignocaine jelly, dorsal nerve block of the penis using the midline approach and dorsal nerve block of the penis using the lateral approach in providing analgesia after circumcision.
Patients and methods
After obtaining local Ethics Committee approval and informed parental consent, we studied 45 ASA I or II boys, aged 12 months to 13 yr, admitted for circumcision as outpatients. They were allocated randomly to one of three groups. No premedication was given. All circumcisions were performed under general anaesthesia. Anaesthesia was induced with i.v. thiopentone 3-5 mg kg" 1 , or inhalation of nitrous oxide and isofiurane, according to the child's stated preference. Anaesthesia was maintained with 70% nitrous oxide and 1-3% isofiurane in oxygen delivered via a face mask using either a Lack or a Mapleson E breathing system. All patients were monitored with continuous ECG, non-invasive arterial pressure and pulse oximetry measurements. No analgesic drugs were given during operation.
In the first group, lignocaine jelly (0.5-2 ml of 2 % preparation) was applied to the surgical wound on completion of surgery and was left to settle for 2 min before a dressing was applied. The children in groups 2 and 3 received dorsal nerve blocks after induction of anaesthesia but before the start of surgery, using 1^1 ml of 0.5 % plain bupivacaine. In the second group, the dorsal nerves were blocked using the midline approach, where the needle was inserted and directed to pass inferior to the lower border of the pubic arch and advanced until a click was usually felt as the needle tip penetrated Buck's fascia. After a negative aspiration test, the local anaesthetic was injected [5] . The children in group 3 received a dorsal nerve block using the lateral approach. The needle was inserted at the " 10:30 and 13:30" positions at the base of the penis. The needle was advanced a further 3-5 mm until a click was usually felt on penetrating Buck's fascia. After a negative aspiration test, half of the local anaesthetic solution was injected on each side [8] .
In the post-anaesthesia recovery room (PARR), the degree of recovery from general anaesthesia was assessed using the Aldrete score [9] . The children were observed in the PARR for 45-60 min and then transferred to a short stay recovery unit for a minimum of 90 min, where they were assessed by the same observer who was unaware of the analgesic treatment. The children were evaluated at 5-min intervals for pain, discomfort, or both, using the scoring system modified by Hannallah and colleagues [10] using five criteria (table 1) . Fentanyl 1-2 ug kg ' was administered to any child with a score of 7 or more. Children were discharged from hospital when they were alert and orientated, had stable vital signs, could tolerate oral fluids, had minimal nausea and could walk with minimal assistance. The duration of anaesthesia and surgery, and recovery time (time from termination of anaesthesia to being fully awake), were compared using standard analysis of variance. Before discharge, the operative and injection sites were examined for evidence of haematoma, skin necrosis, or both.
The need for fentanyl was compared using chisquare tests. Pain scores were compared using Student's t test. P < 0.05 was considered significant.
Results
There were 15 patients in each group and they were comparable in age, weight, duration of surgery and recovery time (table 2) . Children who received topical analgesia (lignocaine jelly) required significantly more fentanyl (P = 0.003) than those who received dorsal nerve blocks (table 3) . There was no significant difference in fentanyl requirements between the children in groups 2 and 3 (P = 1) (table  3) .
The pain/discomfort scores were significantly lower (P < 0.03) at the 15-min observation period in Table 3 Fentanyl requirements in the three groups. Fentanyl was given to children scoring 7 or more points on the pain/discomfort score. * P < 0.05 (chi-square) ) and dorsal nerve block, midline approach (group 2) (-) and lateral approach (group 3) ( ). *P < 0.05 (groups 2 and 3 compared with group 1.) the PARR in children in groups 2 and 3, compared with children in group 1 ( fig. 1) . The overall incidence of nausea and vomiting was 24 % and there was no significant difference between any of the groups in this respect. The mean time required to meet discharge criteria from hospital for patients in group 1 was 134 (SEM 7) min compared with 126 (5) min (group 2) and 129 (7) min (group 3). There was no significant difference between the groups in discharge time. Fentanyl was found to be effective in controlling pain and discomfort in all patients. The injection sites were examined before discharge and there was no evidence of haematoma or skin necrosis in any patient. All patients passed urine before discharge and there were no complications related to surgery. 
Group

Discussion
We found that topical analgesia with lignocaine jelly was less effective than dorsal nerve block of the penis using either the midline or lateral approach in providing analgesia after circumcision. Dorsal nerve block of the penis was equally effective using either the midline or lateral approach. There is a technical failure rate when performing this nerve block. Two patients in the midline group and one patient in the lateral group required fentanyl within 1 h of completion of surgery and were classed as technical failures. This resulted in an overall technical failure rate of 10% in our study compared with 6.67% reported by Tree-Trakarn and Pirayavaraporn [4] and 8% reported by Vater and Wandless [6] .
The overall incidence of vomiting was high (24 %) but there was no difference between the three groups. Ten of 15 (66%) patients in the topical lignocaine group required fentanyl after operation. TreeTrakarn and Pirayavaraporn [4] reported an overall failure rate for topical analgesia of 5 %, with one of 17 patients (5.8%) in the lignocaine jelly group complaining of mild pain in the recovery room. The techniques used in the application of the lignocaine jelly were similar for both studies. Our study used a Hannallah score [10] , with 7 as the point for administration of fentanyl in assessing postoperative pain. Tree-Trakarn and Pirayavaraporn [4] judged the onset of pain from the time that patients started to complain of pain. The patients in both studies ranged in age from 1 to 13 yr. The use of more rigid methods of assessing postoperative pain in our study could partly explain the difference in results. The use of halothane compared with isoflurane to maintain anaesthesia could have resulted in differences in recovery times, which are not available for comparison. This may have resulted in a longer period of inactivity allowing lignocaine more time to penetrate the nerve endings.
Topical lignocaine cannot be used to provide operative analgesia as it does not penetrate intact skin; it only penetrates the intact mucous membrane undersurface of the foreskin, and the exposed nerve endings and skin edges which remain after surgery. It is possible that the failure rate with this technique could be a result of early rubbing off of the lignocaine jelly by the displaced dressing or children's clothes before a full effect was produced. In addition, the children received the dorsal nerve blocks of the penis before the surgical stimulus, with an important time effect.
The pain/discomfort scores did not differ significantly after the 15-min observation period in the PARR, probably because the majority of patients in the lignocaine gel group requiring analgesia received fentanyl at this time. We can include that i.v. fentanyl at a dose of 1-2 ug kg" 1 i.v. provided acceptable postoperative analgesia for patients in whom the dorsal nerve block and topical analgesia was unsatisfactory. The administration of low-dose fentanyl did not delay discharge from hospital, which is similar to the findings reported by Hannallah and colleagues [10] .
